Ge 214 homework

Practice with the Beer-Lambert Law and energy level diagrams.

1) The first spectrum is andradite garnet that is 1.03 mm thick. Correlate the spectral features in the experimental spectrum with electronic states and transitions predicted from the energy level diagram for Fe3+. Associate each absorption band with the name of the corresponding electronic transition. Assume that this is pure end-member andradite. Calculate the epsilon value for the 860 nm band.
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2) Below is the optical spectrum of a pink spinel (in the mineral species sense) from Ceylon. The absorbance features are due to Cr3+ replacing Al. If the epsilon-value for Cr in spinel is 86 for the 550 nm band, and the crystal is 1.52 mm thick, how much Cr (wt%) is in the spinel? Note that you will have to account for a baseline rising towards short wavelengths that comes from something other than Cr in the sample.
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3) The next spectrum is that of ankerite. Assume the 1.0 mm thick sample is 80% pure ankerite (and the remainder of the cations in the Fe site are Mg.  

i) what is the dominant oxidation state of the iron?

ii) determine the epsilon value for the E perpendicular to c polarization for the band at about 1010 nm.
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